Francesca M. Dagnino is a research fellow at the Istituto per le Tecnologie Didattiche of the Consiglio Nazionale delle Ricerche (CNR). Her main research interests are game based learning, learning design (LD), and ICT-based solutions for cultural heritage education.
Introduction
In the last 15 years research in Learning Design (LD) has gathered momentum in the TEL field, because of the growing need to support teachers in conceiving technology-enhanced educational interventions, built on a sound pedagogical background (Mor & Craft, 2012) . Indeed, the community has recognized that in the knowledge society, education has been undergoing important changes in terms of rising learning needs, environments and technological opportunities (Kalantzis & Cope, 2010 ). In the current panorama, a shared vision is that teachers ought to devote more time to designing their teaching interventions so as to inform them with thorough pedagogical decisions and to make the most of the growing use of technologies (Goodyear, 2015; Laurillard, 2012) .
Following these considerations, part of the research effort in LD has been devoted to developing different methods and tools; some of these are linked to a specific pedagogical approach or theory, while others were theory-independent, tailored or not to specific learning contexts, adopting formal (like IMS-LD specifications) or intuitive visual and/or textual representations and operating at different level of design (micro or macro) (Conole, 2013) . This number of different options reflects the richness of the research in the field and its level of maturity but at the same time it opens several challenges (Mor, Craft, & Maina, 2015) . Certainly, as Conole (2015) highlights, a crucial point is finding what mediating artifacts (tools and symbolic artifacts, proposed from the point of view of Vygotsky's theoretical framework, 1962 and 1978) are used already by practitioners and what new artifacts can be created to support and guide the design process. In fact, despite considerable research and development effort, the adoption of LD methods and tools still remains limited (Asensio-Pérez, Dimitriadis, Prieto, Hernández-Leo, & Mor, 2014 , Hernández-Leo, et al., 2018 . This issue has been explored by several researchers, frequently in relation to specific cases (e.g. the specifications of IMS-LD, Neumann et al., 2010) .
According to Asensio-Pérez and colleagues (2017) , aspects that seem to affect adoption pertain to three areas: [1] characteristics of LD tools: e.g. flexibility, support to all the phases of the design process and for teachers as members of designer communities (Bennett, Agostinho, & Lockyer, 2015; Hernández-Leo, Chacón, Prieto, Asensio-Pérez, & Derntl, 2013; Voogt et al., 2011) ; [2] teachers' mindset (Dimitriadis & Goodyear, 2013) ; [3] adequate training (Bennett, Agostinho & Lockyer, 2017) .
To the best of our knowledge, despite the attention devoted to the issue, a complete state of the art of the research on factors affecting adoption of LD methods and tools has not yet been performed. Just one systematic literature review has been recently conducted with the aim of sketching teachers' actual perception of computer systems supporting LD and teachers' needs (Celik & Magoulas, 2016) . Teachers' turned out to be very positive towards LD tools but, unfortunately, existing barriers to adoption do not emerge from the review. The present contribution aims to go further and broaden the focus with respect to the above cited review, collecting evidence from the literature regarding teachers' needs but also existing barriers to adoption, seeking to provide a double perspective on the phenomenon and to identify possible research gaps. The research questions driving this literature review are the following: (1) "What are (school and university) teachers' needs for LD tools?"; (2) "What are the main barriers to the adoption of LD tools and the proposed design practices?".
Our systematic literature review has covered the five leading academic databases in blended learning; additionally, project reports have been searched on Google. Out of the initial collection of 423 papers 26 were included in the in-depth analysis, as well as three projects reports.
The following section presents the methodology adopted in the systematic review. Afterwards, results are reported organized in two areas: teachers' needs and barriers to adoption. In the last section the main conclusions are drawn from the analysis, and some recommendations are given for future research in the field.
Methodology
To carry out this literature review the guidelines proposed by Kitchenham and Charters (2007) were followed. These are conceived for the software engineering research area but are based on existing guidelines in other disciplines, including social sciences, and therefore they can also be considered applicable to other research domains, such as TEL (see for example Rodriguez-Triana et al., 2017) .
To conduct the review, five main electronic database were selected: ACM digital library, IEEE Xplore, Scopus, SpringerLink, Web of Science. In addition, Google was consulted in order to find project reports in the field of LD. The time period (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) was set in order to narrow the query.
The search string used includes the macro research area (learning design or design for learning) and two other groups of terms adopted to narrow the search to papers about LD artifacts and that consider users (teachers or designers or practitioners). The final search string resulted as follows: ("learning design" OR "design for learning") AND (tool OR "computer system" OR software) AND (teacher* OR designer* OR practitioner*). The search string (or a corresponding version, according to the format required by the different databases) was used in relation to title, abstract and keywords (except in SpringerLink, where the search was run, necessarily, on the full texts). The search was conducted on April 20th 2017. A total of 2408 records were retrieved, including journal and conference papers and book chapters.
Records retrieved through the search step passed through two stages of analysis. Beforehand, due to the high number of records retrieved from Springer, a preliminary selection was carried out on the corpus to reduce it; a manual search of the string was conducted on titles, abstracts and keywords. Duplicates were, then, removed, resulting in a total of 423 papers. As a first step in selection, the title and abstract were read to find papers dealing with barriers to LD tool adoption and teachers' needs. Selection was carried out in relation to the relevance of the contribution to the topics explored and, if it was possible to infer them, to the inclusion/exclusion criteria:
Inclusion criteria:
-Primary study conducting quantitative and/or qualitative research on the topics -Language: English Exclusion criteria:
-Primary study without research data.
Twenty-six papers out of 423 passed the first stage and were selected. This list was augmented with one paper cited by Celik and Magoulas (2016) that did not result from the search but is clearly of interest and three project reports, related to the METIS project 1 .
The selected works were read and 20 papers and 2 reports 2 proved to meet the inclusion criteria, providing data about the two research questions (Figure 1 ).
The methodology adopted for the analysis was both inductive and deductive; starting from a theoretical background gained from the literature, the conceptual structure was enriched and refined by new elements derived from the analysis of the documents. Papers were read and tagged. Some key themes were already widely acknowledged and thoroughly discussed in the literature (e.g. flexibility in response to needs) and were used as pre-existing categories to tag the documents, others (e.g. teachers' motivation) emerged from the analysis and were added to the list of themes.
The adoption of a tool for LD can, in some way, be compared with technology adoption in general, so after having listed the themes that emerged, these were analysed in light of Ertmers' conceptualization of first and second order barriers. The identified barriers will therefore be presented in these two categories. The results are presented in the following section. 
Results
Analysis of the 20 papers and 2 projects reports (listed in the Annex) leads us to sketch a panorama about teachers' needs in terms of LD tools features and reported barriers to adoption, grounded on teachers/practitioners' experiences and feedback on the LD tools already available and on the study of teachers' design practices.
The aims of the considered studies can be roughly divided in three categories: a. Studies on tool perception/evaluation: 13 out of the 20 papers, and both reports, are devoted to evaluation of a specific tool, mainly in terms of perceived usefulness and/or ease of use. Studies were conducted during the period of training or immediately afterwards. Among the papers read, only Masterman and Manton (2011) attempted to draw more general considerations about the factors affecting adoption. Just one study compares teachers' perception of several tools and seeks to explore the obstacles in tool adoption (Prieto, Tchounikine, Asensio-Pérez, Sobreira, & Dimitriadis, 2014 c. Analysis of design practices: In 3 out of the 20 papers, current Higher Education (HE) teachers' design practices are explored to identify the desirable characteristics for an LD tool.
The studies were mainly carried out in HE contexts (with teachers and/or students) or in groups including teachers/practitioners from different contexts (e.g. HE and Vocational Training), and therefore there is no basis for drafting specific needs for specific teacher categories.
RQ 1. What are (school and university) teachers' needs for LD tools?
In the papers analysed, teachers' needs are explored or inferred by the authors, even though the main focus of the research lays elsewhere. For example, in some papers needs were derived from analysis of the teachers' teaching practices (e.g. Bennett et al., 2015) , while in others they were directly expressed as needs or in the form of requirements by the teachers themselves (e.g. Arpetti, Baranauskas, & Leo, 2014a) . Finally, in other papers needs were derived from the evaluation of tools (e.g. Conole, 2014 , Pozzi et al., 2015b . In this section, we attempt to categorize these findings, to express them in a clear and organized way:
Flexibility: Flexibility is recognized as a key factor for adapting designs to different educational contexts and it is frequently cited in the literature as a desirable feature in an LD tool. In the analysed corpus of papers, it was cited by teachers as a positive aspect in the evaluation of an LD tool (Conole, 2014) and is considered a core quality not just at tool level but also at methodology level (Arpetti, Baranauskas, & Leo, 2013) . It is worth noting that this term assumed different meanings that will be explored in the following. In some cases, teachers call for tools that are theory and context independent. For example, in the process of collecting teachers' requirements for an ideal LD tool, Arpetti and colleagues (2014a) consider flexibility as central for allowing the reuse of designs and their revision and adaptation to educational needs.
In other cases, flexibility is contrasted with the structuring level of the tool and with the provided guidance; namely, the more structured a tool is (and the greater the guidance provided), the more constraints are embedded in the design process. Prieto and colleagues (2014) compared teachers' perceptions of two different LD tools (WebCollage and EDIT2) with two different levels of guidance; this comparison did not yield a conclusive position from teachers about this juxtaposition. Performing a set of interviews with University teachers about their design practices, Bennett and colleagues (2015) highlight that a tool should enable flexibility in the design process but, at the same time, provide guidance. Similarly, Laurillard and colleagues (2013) and Masterman & Manton (2011) highlight that both flexibility and structuring could enhance the value of design support tools. Along the same line Levy (2015) concludes that there is value in developing design tools that have a high level of flexibility in relation to pedagogical choices.
Lastly, the need of flexibility was also expressed in terms of making the process of changing the designs once they were delivered smoother. This aspect refers to the situations in which the LD tool is integrated with a runtime environment or enables the delivery of the design in a certain learning environment. In such case, flexibility refers to the ability to come back to the original design and change it in the light of issues raised during the deliver. In particular, Prieto and colleagues (2013) report that teachers asked for more flexibility in terms of runtime changes; similarly, Hermans, Janssen, & Koper (2016) identify the opportunity to easily switch between the design and runtime environments as highly desirable.
Support for reuse and adaptation of designs: The need for a tool supporting reuse and adaptation of designs is mentioned in the papers of colleagues (2013, 2014a) . From the set of interviews they collected, Laurillard and colleagues (2013) conclude that, for HE teachers, building on the work of peers is accepted practice, therefore a valid learning design environment must support the retrieval of existing designs and mediate their adaptation; Bennett and colleagues (2011) reached similar conclusions. The same position can be found in papers where the focus is the evaluation of a tool (e.g. Conole, 2014; Masterman & Manton, 2011) and results indicate that this feature is positively evaluated when available; according to Hernández-Leo et al. (2013) , the possibility to (co-)create designs by reusing existing ones is judged of interest, and this practice seems to be preferred to the creation of new designs from scratch.
Support for co-operation among teachers: According to Papanikolaou and colleagues (2016) , the opportunity to obtain a peer evaluation of a developed design was positively considered by the teachers participating in the evaluation of the PeerLAND tool. Similarly, the opportunity provided by the LD platform adopted (ILDE 3 ) to share one's own design (e.g., for comment or collaborative editing in small groups) was appreciated by participants in the METIS project workshops (Pozzi et al., 2015b) . Sharing functionalities seem to be especially valued by those who work in institutions with a strong collaboration culture (Hernández-Leo et al., 2018) . Support for reflection: LD methods and tools provide the opportunity to carefully plan and structure learning activities and have the design available (in graphical or textual format) in every moment during and after the design phase. This is expected to help teachers in reflecting on the rationale behind the design of the activities, frame their work from a pedagogical view point, and come back after enactment to reflect on strengths and weaknesses of their design. According to Arpetti and colleagues (2014a) , teachers consider support for reflection as an important feature of an LD tool. Support for reflection was also explored by Prieto and colleagues (2014) , in contrast with support for practice (i.e., for putting ICT-enabled scenarios into practice); in this case, teachers expressed positive views regarding support both for pedagogical reflection and for concrete teaching practice.
Ease of use: The issue of usability is common to all ICT tools and is relevant for LD tools. The complexity of LD tools, in terms of usability, ranges from templates that can be easily filled by teachers without specific technical skills, to tools that require familiarity with ICTs and entail a certain learning curve. The importance of 'ease of use' was clearly expressed in the user requirements collected by Arpetti and colleagues (2014a) and is cited among the desirable features of a tool by Bennett and colleagues (2011) . Usability is one of the most commonly valued parameters in the evaluation studies considered (e.g. Conole, 2014; Hernández-Leo et al., 2015; Katsamani & Retalis, 2013; Mylonakis, Arapi, Moumoutzis, Christodoulakis, & Ampartzaki, 2013) and is anyway cited as a paramount characteristic for LD tools (Levy, 2015) .
Time saving: In the study by Arpetti and colleagues (2014a) , economy in terms of time is cited among the requirements for use of an LD tool. The same is highlighted in two studies devoted to evaluation of one or more tools (Hernández-Leo et al., 2015; Prieto et al., 2014) even though, in the second case, only implicitly. Moreover, authoring systems integrating sequencing recommendation techniques were preferred to traditional authoring environments, since they allow teachers to save time during the authoring process (Verbert et al., 2012) .
Textual vs. graphical representation: Different LD tools allow representing designs using either graphical or textual representation. For example, in visualising the flow of activities , represented in the authoring phase, some tools make available a set of icons representing the different kinds of elements (e.g., tasks, resources) that can be combined for building a design (see, for example, CADMOS, Katsamani & Retails, 2013) , others are mainly based on textual representation, having the structure of a template to be filled in (see, for example, EDIT2, Sobreira & Tchounikine, 2012) . Teachers' seem to express divergent positions about the type of representation they prefer. . In several studies teachers seem to prefer a textual representation rather than a graphical one. This is reported by Arpetti et al., 2013 , who found that the representation used to describe the learning design is basically textual. The same authors (Arpetti, Baranauskas, & Leo, 2014b) found that the graphical representation of designs is not valued by teachers. Again, when this aspect is explored during the evaluation of a tool, findings are contrasting: in some cases, teachers seem not to appreciate it (Conole, 2014) while in others the visual metaphor proposed is positively valued (Katsamani & Retails, 2013) . According to Masterman & Manton (2011) graphical representation seems to be preferred by teachers at the beginning of the design process.
Activate design thinking processes teachers are familiar with : According to Bennett and colleagues (2015) , when designing, university teachers tend to accept support from colleagues of the same subject, especially within the same institution. Starting from Stark's findings (2000) , the authors state that the strategy for improving teaching should build on beliefs of faculty groups and derive from the disciplines. In this sense, they state that design support tools should be based on the teachers' and institutional design culture. Similarly, Laurillard and colleagues (2013) highlight that design tools should support the way teachers approach their normal practice, even if the tool's ultimate aim is to enhance such practice.
RQ2. What are the main barriers to the adoption of LD tools and the proposed design practices?
Barriers to adoption are rarely openly explored in the analysed papers; instead, they were inferred from teachers' answers and comments. In the attempt to categorize barriers to provide a meaningful contribution, we have adopted the structure proposed by Ertmer (1999) , who introduced two orders of barriers to technology integration: first order barriers are defined as extrinsic to teachers and are represented by the "types of resources (e.g., equipment, time, training, support) that are either missing or inadequately provided in teachers' implementation environments" (pag. 50); second order barriers, on the contrary, are intrinsic individual barriers, deeply ingrained and therefore not so easy to overcome. As we discuss in the following, first and second order barriers are sometimes intertwined.
First order barriers
Lack of institutional support: As Masterman & Manton (2011) highlight, lack of support, hinders the adoption of all technology, and also represents an issue for LD tools. According to the authors, an important aspect is interoperability between the tool adopted and administrative and pedagogic systems, a factor which allows time and costs saving. Another aspect raised as influencing the uptake of a tool is the technological infrastructure made available by institutions (Pozzi et al., 2015a) .
Lack of adequate teacher training: Integrating new learning design methods and tools entails a change in the current planning/design practice and in teaching itself; this change can hardly happen without specific training. Hernández-Leo and colleagues (2015) report that half of the teachers involved in their training asked for advanced follow-up training sessions to strengthen their confidence in the use of the tool. The need for ongoing support, especially from a technical viewpoint, was also expressed by participants in the METIS workshops (Pozzi, et al., 2015a) .
Time/workload factors: These two aspects can evidently influence the use of a tool and the related design method and are linked to teachers' need to save time. Moreover, they can be seen as transversal to several barriers. Hernández-Leo and colleagues (2015) as well as Prieto and colleagues (2014) report that some teachers consider workload and time limits as an obstacle to tool adoption; time issues were cited by some of the participants in the METIS workshop who reported not having concluded the activities due to limited time (Pozzi et al., 2015a) .
Conceptual complexity of method and tools: The issue of complexity remains controversial. colleagues (2010, 2012) report that teachers with little or no previous IMS-LD specifications knowledge were able to solve a design task that required the use of all IMS-LD elements; therefore, the complexity of the specifications seems not to be an insurmountable barrier to its use for authoring, as is often surmised. The issue of complexity was also explored by Prieto and colleagues (2014) , who compared tool perception and adoption intention of a group of teachers exposed to two tools with different levels of complexity. The order in which teachers were exposed to the tools seemed to affect tool appreciation and adoption intention. Specifically, the teachers who were exposed first to a tool with an easy interface tended to appreciate both the tools; on the contrary, the teachers exposed first to the more complex tool expressed less intention to adopt either of the tools after the workshop. 
Second order barriers
Use of ICTs in teaching practice: This factor is highlighted both by Arpetti and colleagues (2014a) and by colleagues (2013, 2014) . The issue seems to be significant for at least a couple of reasons: 1) It affects the perceived advantage of using the tool (advantages in terms of automatic implementation of the design in the Learning Management System, where available); and 2) It affects attitudes towards using the tool (participant teachers that did not normally use ICTs in teaching were less likely to adopt authoring tools and tended to appreciate tools with an easier interface).
Teachers' motivation: Intrinsic motivation is considered crucial for the uptake of a tool, which should show a clear benefit to the teacher. Institutional imposition,that makes teachers feel their autonomy is limited, can demotivate them (Masterman & Manton 2011) . Without speaking explicitly about motivation, Prieto and colleagues (2014) highlighted that teachers make a costbenefit analysis when considering usage and adoption of design tools.
Discussion
As already mentioned, both needs and barriers have been mainly indirectly explored in the literature, therefore the studies considered in this review frequently had different aims from the investigation of these two aspects. Moreover, the majority of the studies have been carried out in HE contexts, while a small number present mixed sample. The prevalence of studies in HE can be explained considering the growing pressures that teachers in that context are experiencing in terms of quality expectations and introduction of innovations (Goodyear, 2015) . Nevertheless, even at other school levels, technology integration is becoming a major issue and teachers can clearly benefit from a focus on their design practice and needs.
As to the users' needs (RQ1), the results confirm that flexibility is a highly desirable quality for a tool. The term flexibility seems to be adopted in relation to multiple aspects (e.g. flexible in relation to the context or pedagogical model, flexible in runtime changes, etc.). Teachers appear to be warry of constraints that tools may impose on the creative process of design, but, in the end, a tool should also scaffold teachers in the design process. This aspect is intertwined with how the tool aligns with teachers' design thinking. Ease of use and a concrete help in saving time (qualities that can be considered an expression of usefulness or collateral to it) were cited among needs and are, certainly, important qualities for a tool. This opens a due reflection about (a) the weight that perceived usefulness can have in the decision to adopt a tool and (b) the need to provide teachers with the opportunity to familiarize with LD tools (through training or long-term support) in order to appreciate their usefulness. As to features supporting collaboration (sharing, reusing and cocreating), it is worth noting that the possibility to share and reuse one's own designs or designs created by others is cited among needs and inferred by analysis of actual design practices, while the possibility to co-create is positively valued when available. The issue of representation (graphical or textual) is widely debated but remains controversial. The preference for textual representation might derive from the teachers' established tendency to draft their designs in text format on paper, a process that can be easily reproduced in tools based on templates to be filled in. Moreover, tools proposing graphical representations might present some complexity: the proposed representations may not be intuitive for teachers and require a non-negligible effort to learn.
Regarding the barriers to adoption (RQ2), papers were analysed in the light of Ertmer's(1999) organization in first and second order barriers. Among the first order barriers, context (whether institutional or the professional community) plays a role in adoption and is an aspect to be considered: top-down institutional imposition can be ineffective (Masterman & Manton, 2011 ), but at the same time the lack of support from the institution can be considered a barrier to adoption (Pozzi, 2015a) . The presence of an active community of peers seems to positively affect adoption intentions. Adequate training seems to be another crucial aspect, which can also entail the creation of a community in which teachers share LD experiences and designs, as proposed by Asensio-Pérez and colleagues (2014) . While the conceptual complexity of methods and tools has been considered a barrier for some time, the results reported here seem not to confirm this assumption. However, it is worth noting that two of the studies (Derntl et al., 2010; Derntl et al., 2012) are focused on the IMS-LD specification, which represents a specific case that can't be generalized. Moreover, the studies refer to the learnability of the IMS-LD specifications and not to the teachers'/practitioners' intention to adopt them. Time and workload can be considered transversal factors and are specular to the need to save time. As second order barriers, we identified two main issues in the analysed papers: the use of ICTs in teaching practice and, last but not least, motivation. Motivation is scarcely explored in the analysed literature, suggesting that it might deserve more attention and more thorough analysis. The panorama of needs and barriers outlined in this review reflects a complexity of partially interrelated factors. Some barriers can be seen as specular to needs, for example the issue of tool complexity represents a barrier and, at the same time, teachers consider a tool ease of use as very important. Similarly, the social/commuity aspect is expressed both as a need and a barrier: teachers call for tools supporting collaboration with others and the lack of support of the community is seen as an obstacle. If we revisit the categorization presented in the introduction, some of the elements listed in this review can be included in the three main categories proposed (LD tools features, teachers' mindset and training). However, according to our analysis, other elements such as contextual and individual factors, were not included or at least remain overshadowed in that categorization. To conclude, the findings from this literature review may not appear to break new ground per se since most of the issues presented are well known in the research field. The contribution given here lies in the systematization of these findings, the identification of possible gaps to be covered and the formulation of recommendations to cover these gaps.
Firstly, despite the fact that teachers are the final users of the proposed methods and tools, few of the studies selected for this survey directly explore teachers' actual design practices and needs. Two reasons may provide an explanation for this. On the one hand, LD researchers with a technological background tend to focus more on technical aspects of the tools (mainly usability issues) while leaving educational aspects in the background. On the other, researchers with an educational background dedicate more attention to teachers' needs and actual practices but they are more interested in exploring the effectiveness of their proposal, since they propose new methods for supporting the integration of the innovation. Therefore, in both cases, studies remain focused on specific tools and methods and rarely investigate the theme per se.
The lack of studies specifically dedicated to barrier analysis can be considered a gap in the field. In spite of the attention devoted to the issue of tool adoption, just one paper explored perceived barriers to adoption directly with teachers/practitioners themselves, while the others mainly focus on the evaluation of specific tools. This often led to considerations and actions oriented to the specific cases with a narrow impact. Moreover, almost none of the studies adopts a comparative approach, which in fact could be productive for identifying the perceived strengths and weaknesses of different tools and methods in the eyes of teachers/practitioners. Here again, the reason may be the primary need to evaluate the effectiveness of the proposed methods and tools, overshadowing the general issue of adoption. Secondly, adoption is a complex process that needs be monitored in the long term but, probably due to several constraints on time, costs, teachers' availability, etc. almost no studies envisage a follow-up: while teachers are asked about their experience with a tool or a method immediately after a course or a practical experience, this is not repeated after a period in order to understand if the experience has had an impact and led to concrete adoption. A final reason could be a generally pessimistic view regarding the capacity of teachers to work as fully-fledged designers, or even the disenchantment of researchers after initial enthusiasm generated by the introduction of the IMS-LD technical specification.
Moreover, a few of the surveyed studies explored barriers at individual level and, in particular, the aspect of motivation which could be relevant for designing and implementing actions to foster tools and methods adoption.
Some recommendations directed to the research community can be derived from this analysis of the literature. First of all, the current research focus on LD for introducing a more design-based approach to teaching practices should be balanced with complementary studies aimed at gaining better understanding of current teaching practices and beliefs (see, for example, colleagues, 2015 and . This could help in the development of artefacts that can guide the process of design and, at the same time, improve it, finding a balance between actual and optimal practices (Laurillard et al., 2013) . This could also be explored in relation to teachers' motivation to adopt LD.
Research effort should be dedicated to exploring barriers to reach transversal conclusions and address them effectively. The focus on usability of specific tools may distract the attention away from factors that are tool-independent (e.g. institutional support or personal factors).Broadening of focus, especially in the direction of individual/personal factors would follow the path indicated by Straub (2009) . Summarizing the main theories in the field of technology adoption and diffusion, the author concludes that technology adoption is a complex, inherently social and developmental process, where the characteristics of the specific innovation is just one of the factors affecting the decision to adopt: individual and contextual factors also play an important role. Along this line, addressing cognitive, affective and contextual concerns becomes fundamental for supporting adoption, and these should be the object of study.
The methodological issue of empirical data collection is challenging. To address both the needs and barriers, studies comparing different methods and tools, like the one proposed by Prieto and colleagues (2014) , can support reflection on desirable features of tools and possible solutions to foster teachers' adoption of LD tools and methods. If possible, these comparative studies should not be limited to an experimentally designed phase (within a controlled context such as a workshop or seminar) but should also include a follow-up phase in which teachers can use the tools in their own teaching contexts, in authentic conditions. Such studies could represent a valid source of data, because only by testing and comparing different solutions can teachers express their preferences and really become aware of their needs in terms of features offered. Finally, in general, more follow-up or long-term studies, involving teachers who have experienced or have been trained with one or more LD tools could shed light on the factors or tool features affecting the decision to adopt a design method and/or tool. Indeed, these teachers could be considered informants and provide valuable contributions to research in the field.
Clearly, considerable efforts would be required to conduct these kinds of studies and this should not be underestimated. Follow-up studies, in particular, require considerable investments and suffer from the drop out of participants in the long term, but despite this, they seem to us the way to go so as to collect meaningful information.
Indeed, comparative studies could benefit from collaboration between institutions that have developed LD methods and tools and that are currently carrying out training initiatives with teachers. For follow-up studies, the creation of online communities and the provision of long term support by trainers can increase the opportunities for data collection.
However systematic, this literature review does not presume to be exhaustive. It presents some limitations, since it represents an initial effort in defining a research thread, which could be further explored in the future.
The decision to search the extant literature indexed on databases was guided by the intent to collect only reliable, quality, peer-reviewed contributions. However, project reports were also searched on Google to include "grey literature" that could complement the coverage of research work provided by bibliographic databases. Other types of documents, such as presentations, white papers or dissertations were not taken into account. Future analyses may include more thorough coverage of the grey literature. Secondly, the idea was to explore the most up to date research by considering the 2010-17 time frame; as a result, some important contributions can have been excluded because published previously. This gap could also be covered in future studies.
